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©  CYANINE  COMPOUNDS. 

_ ©   The  invention  provides  cyanine  compounds  represented  by  general  formula  (I),  wherein  Ft1  represents  a 
§   hydrogen  atom  or  a  lower  alkyl  group,  R2  represents  an  optionally  substituted  lower  alkyl  group,  X  and  Y  may  be 

CO  the  same  or  different  and  each  represents  a  methylene  group  or  an  oxygen  atom,  Z  represents  an  acidic 

■^residue,  and  n  represents  2  or  3.  These  compounds  are  favorably  used  as  organic  near-infrared  absorbing  dyes 

CO  for  an  optical  disc  recording  medium  adapted  for  semiconductor  laser  recording. 
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SPECIFICATION 

CYANINE  COMPOUNDS 

FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  n o v e l   c y a n i n e  

c o m p o u n d s   . 

PRIOR  ART 

P r e v a l e n t l y   used   among  i n o r g a n i c   r e c o r d i n g   m e d i a  

fo r   s e m i c o n d u c t o r   l a s e r   r e c o r d i n g   a re   t h o s e   c o n t a i n i n g   a  

p r e d o m i n a n t   amount   of  t e l l u r i u m   for   f o r m i n g   a  r e c o r d i n g  

l a y e r .   H o w e v e r ,   t e l l u r i u m - t y p e   m a t e r i a l s   have   t h e  

d r a w b a c k s   of  b e i n g   t o x i c , .   low  in  c o r r o s i o n   r e s i s t a n c e ,  

e x p e n s i v e   and  u n f i t   to  d e n s i f y .   R e s e a r c h   is  u n d e r   way  t o  

d e v e l o p   an  o r g a n i c   dye  wh ich   can  r e p l a c e   the   i n o r g a n i c  

t e l l u r i u m - t y p e   m a t e r i a l s .  

G iven   be low  a re   i m p o r t a n t   c h a r a c t e r i s t i c s  

r e q u i r e d   of  o r g a n i c   dyes   used   as  r e c o r d i n g   m e d i a :  

(1)  p r o p e r t i e s -   of  m a r k e d l y   a b o s o r b i n g   nea r   i n f r a r e d  

l i g h t   at   a p p r o x i m a t e l y   700  to  900  nm  and  u n d e r g o i n g  

f u s i o n ,   s u b l i m a t i o n ,   d e c o m p o s i t i o n   and  l i k e   c h a n g e s   by  t h e  

a c t i o n   of  r e s u l t i n g   h e a t   e n e r g y ;  

(2)  d e s i r a b l e   a b i l i t y   of  the   dye  l a y e r   to  r e f l e c t  

i n t e n s e l y   the   l i g h t   for   d e t e c t i o n   of  s i g n a l s   i n  

r e p r o d u c t i o n ;  

(3)  good  s o l u b i l i t y   in  a  s o l v e n t   b e c a u s e   the  r e c o r d i n g  
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l a y e r   is   f o r m e d   by  wet  c o a t i n g   m e t h o d ;   a n d  

(4)  an  a b i l i t y   to  g i v e   r e c o r d s   h a v i n g   a  h i g h l y   s t a b l e  

s h a p e   r e t e n t i o n   and  an  e x c e l l e n t   r e t e n t i v i t y   ( a s s u r i n g   a  

r e t e n t i o n   for   10  y e a r s   or  more)   and  u n l i k e l y   t o  

5  d e t e r i o r a t e   in  p r o p e r t i e s   on  e x p o s u r e   to  l i g h t   i n  

r e p r o d u c t i o n .  

Whi le   o r g a n i c   dyes   a re   a d v a n t a g e o u s   in  b e i n g   Iov7 

in  t o x i c i t y ,   h i g h   in  c o r r o s i o n   r e s i s t a n c e ,   i n e x p e n s i v e   a n d  

f i t   to  d e n s i f y   as  c o m p a r e d   w i t h   the  f o r e g o i n g   i n o r g a n i c  

10  m a t e r i a l s ,   an  o r g a n i c   dye  r e m a i n s   to  be  d e v e l o p e d   w h i c h  

has  t h e   c h a r a c t e r i s t i c s   d e s c r i b e d   above   in  i t e m s   (2)  a n d  

(3)  among  t h o s e   in  i t e m s   {1)  to  ( 4 ) .  

DISCLOSURE  OF  THE  INVENTION 

An  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is   to  p r o v i d e  

15  a  c y a n i n e   compound  s u i t a b l e   for   use  as  an  o r g a n i c   n e a r  

i n f r a r e d   l i g h t - a b s o r b i n g   dye  fo r   an  o p t i c a l   d i s c   r e c o r d i n g  

medium  a d a p t e d   for   s e m i c o n d u c t o r   l a s e r   r e c o r d i n g .  

A n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  c y a n i n e   compound  h a v i n g   the   f o r e g o i n g   c h a r a c t e r -  

20  i s t i c s   (1)  to  (4)  r e q u i r e d   of  an  o r g a n i c   n e a r   i n f r a r e d  

l i g h t - a b s o r b i n g   dye  wh ich   is  u s e f u l   as  an  o p t i c a l   d i s c  

r e c o r d i n g   medium  a d a p t e d   fo r   s e m i c o n d u c t o r   l a s e r  

r e c o r d i n g   . 

A  f u r t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e  

25  a  c y a n i n e   compound  h a v i n g   a  h i g h   r e f l e c t i v i t y   c o m p a r a b l e  
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to  t h a t   of  i n o r g a n i c   t e l l u r i u m - t y p e   m a t e r i a l s .  

A  s t i l l   f u r t h e r   o b j e c t   of  the   i n v e n t i o n   is  t o  

p r o v i d e   a  c y a n i n e   compound  e x c e l l e n t   in  s o l u b i l i t y   in  a  

s o l v e n t .  

The  c y a n i n e   c o m p o u n d s   of  the   p r e s e n t   i n v e n t i o n  

a r e   n o v e l   c o m p o u n d s   u n d i s c l o s e d   in  l i t e r a t u r e   a n d  

r e p r e s e n t e d   by  the  f o l l o w i n g   f o r m u l a   ( 1 )  

CH3  CH3 CH3  CH3 

R 'HC "CHR1 CH  =  CH)1-CH  = 
\  

( 1 )  

w h e r e i n   R1  is  a  h y d r o g e n   atom  or  a  l ower   a l k y l   g r o u p ,   R 

is  an  o p t i o n a l l y   s u b s t i t u t e d   l o w e r   a l k y l   g r o u p ,   X  and  Y 

a r e   t he   same  or  d i f f e r e n t   and  each   r e p r e s e n t   a  m e t h y l e n e  

g r o u p   or  an  oxygen   a tom,   Z  is  an  a c i d i c   r e s i d u e ,   and  n  . i s  

2  or  3 .  

Shown  be low  a re   s p e c i f i c   e x a m p l e s   of  the   g r o u p s  

r e p r e s e n t e d   by  R  ,  R  and  Z  in  the   f o r m u l a   ( 1 ) .  

E x a m p l e s   of  the   l ower   a l k y l   g r o u p   a re   m e t h y l ,  

e t h y l ,   n - p r o p y l ,   i s o p r o p y l ,   n - b u t y l ,   i s o b u t y l ,   t e r t - b u t y l ,  

n - h e x y l ,   n - h e p t y l ,   n - o c t y l   and  l i k e   C^-Cg  a l k y l   g r o u p s .  

I l l u s t r a t i v e   of  the   s u b s t i t u e n t s   for   the   l o w e r  

a l k y l   g r o u p   a r e   C-^-Cg  a l k o x y ,   h y d r o x y l ,   s u l f o n i c   a c i d  
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g r o u p ,   c a r b o x y ,   (C^-Cg  a l k y l ) a m i n o ,   p h e n y l s u l f o n y l   a m i n o ,  

p - m e t h y l p h e n y l s u l f o n y l   a m i n o ,   a c e t o x y ,   ( C 1 - C 3  

a l k o x y ) c a r b o n y l ,   ( ( ^ - 0 3   a l k o x y )   ( C ^ H ^   a l k o x y ) c a r b o n y l   a n d  

the   l i k e .   S p e c i f i c   e x a m p l e s   of  the   l ower   a l k y l   g r o u p  

5  h a v i n g   such   s u b s t i t u e n t s   a re   m e t h o x y m e t h y l ,   e t h o x y m e t h y l   , 

2 - m e t h o x y e t h y l ,   2 - e t h o x y e t h y l ,   2 - ( n - b u t o x y ) e t h y l ,   n -  

b u t o x y m e t h y l ,   2 - h y d r o x y e t h y l ,   a  g r o u p   - ( C H 2 ) m - S O 3 N a  

( w h e r e i n   m  is  an  i n t e g e r   of  1  to  8 ) ,   m e t h y l a m i n o m e t h y l ,  

d i m e t h y l a m i n o m e t h y l ,   2-  ( p - m e t h y l p h e n y l s u f   o n y l a m i n o )   e t h y l   , 

10  a c e t o x y m e t h y l ,   2 - a c e t o x y e t h y l   ,  m e t h o x y c a r b o n y l m e t h y l ,  

m e t h o x y m e t h o x y m e t h y l ,   2 - e t h o x y e t h o x y e t h y l   and  the   l i k e .  

E x a m p l e s   of  t h e   g r o u p   Z  a r e   h a l o g e n ,   a l k y l  

s u l f a t e   r e s i d u e ,   a r y l s u l f o n a t e   r e s i d u e ,   p e r c h l o r a t e  

r e s i d u e ,   t e t r a f   l u o r o b o r a t e   r e s i d u e ,   a r y l c a r b o x y l i c   a c i d  

15  r e s i d u e   and  the   l i k e .   When  Z  is  a  h a l o g e n   a t o m ,   e x a m p l e s  

of  Z~  a r e   Cl~ ,   Br~,   I~,   F~  and  the   l i k e .   When  Z  is  a n  

a l k y l   s u l f a t e   r e s i d u e ,   e x a m p l e s   of  Z~  a re   CH3SO4  , 

C2H5SO4~,  n - C 3 H 7 S O 4 - ,   n-C4HgSO4~  and  the   l i k e .   When  Z  i s  

an  a r y l s u f o n a t e   r e s i d u e ,   e x a m p l e s   of  Z~  a re   \ _ _ y ~ S 0 3   > 

20  C H 3 _ / r i \ - s 0 3 ~   and  the   l i k e .   When  Z  is  a  p e r c h l o r a t e  

r e s i d u e ,   e x a m p l e s   of  Z"  a r e   C1O4~  and  the   l i k e .   When  Z  i s  

a  t e t r a f l u o r o b o r a t e   r e s i d u e ,   e x a m p l e s   of  Z~\  i n c l u d e   BF4 

and  t he   l i k e .   When  Z  is  an  a r y l c a r b o x y l i c   a c i d   r e s i d u e ,  

e x a m p l e s   of  Z~  i n c l u d e   a  g r o u p   < / _ V c O O ~   and  the   l i k e .  

25  The  compound  of  the   f o r m u l a   (1)  a c c o r d i n g   to  t h e  
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p r e s e n t   i n v e n t i o n   can  be  p r e p a r e d   by  v a r i o u s   p r o c e s s e s ,  

fo r   e x a m p l e   can  be  e a s i l y   p r e p a r e d   by  the  f o l l o w i n g  

p r o c e s s .  

S t a t e d   more  s p e c i f i c a l l y ,   t he   compound  of  t h e  

p r e s e n t   i n v e n t i o n   can  be  p r e p a r e d   by  s u b j e c t i n g   t o  

c o n d e n s a t i o n   r e a c t i o n   an  i n d o l e n i u m   s a l t   r e p r e s e n t e d   b y  

the   f o r m u l a  

CH3  CH3 

( 2 )  
Z  © R 'HC 

\  

w h e r e i n   R  ,  R  ,  X,  Y  and  Z  a re   as  d e f i n e d   above   and  a  

known  compound   r e p r e s e n t e d   by  the   f o r m u l a  

=  N - / ~ V  ( 3 )  NlHCH  =  CH: HC/ CH  =  H 

w h e r e i n   n  is   as  d e f i n e d   a b o v e .  

The  c o n d e n s a t i o n   r e a c t i o n   can  be  c o n d u c t e d   in  a n  

a n h y d r o u s   o r g a n i c   a c i d   in  the  p r e s e n c e   of  a  f a t t y   a c i d  

s a l t .   E x a m p l e s   of  such   f a t t y   a c i d   s a l t   a re   s o d i u m  

a c e t a t e ,   p o t a s s i u m   a c e t a t e ,   c a l c i u m   a c e t a t e ,   s o d i u m  

p r o p i o n a t e ,   p o t a s s i u m   p r o p i o n a t e   and  the   l i k e .   The  f a t t y  

a c i d   s a l t   is   u sed   in  an  amount   of  a b o u t   0.5  to  a b o u t   3 

m o l e s ,   p r e f e r a b l y   a b o u t   1  to  a b o u t   2  m o l e s ,   per   mole  o f  
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t he   compound   of  the   f o r m u l a   ( 2 ) .   R e p r e s e n t a t i v e   of  t h e  

a n h y d r o u s   o r g a n i c   a c i d   a re   a c e t i c   a n h y d r i d e ,   p r o p i o n i c  

a n h y d r i d e ,   b u t y r i c   a n h y d r i d e ,   y - b u t y r o l a c t o n e   and  t h e  

l i k e .   The  amoun t   of  t he   a n h y d r o u s   o r g a n i c   a c i d   to  be  u s e d  

is  u s u a l l y   a b o u t   10  to  a b o u t   100  m o l e s ,   p r e f e r a b l y   a b o u t  

20  to  a b o u t   50  m o l e s ,   per   mole  of  the   compound  of  t h e  

f o r m u l a   ( 2 ) .   The  p r o p o r t i o n s   of  the   c o m p o u n d s   of  t h e  

f o r m u l a e   (2)  and  (3)  a r e   a b o u t   0.2  to  a b o u t   1 .5   m o l e s ,  

p r e f e r a b l y   a b o u t   0.4  to  a b o u t   0.7  mo le ,   of  the   l a t t e r   p e r  

mole   of  the   f o r m e r .   The  r e a c t i o n   s m o o t h l y   p r o c e e d s   at  a  

t e m p e r a t u r e   of  a b o u t   50  to  a b o u t   150°C,   p r e f e r a b l y   a b o u t  

70  to  a b o u t   140°C  and  is   . c o m p l e t e d   u s u a l l y   in  a b o u t   10  t o  

a b o u t   60  m i n u t e s .  

The  i n d o l e n i u m   s a l t s   of  the   f o r m u l a   (2)  ( t h e  

c o m p o u n d s   of  the   f o r m u l a s   (2a)  and  ( 2 b ) )   a r e   n o v e l  

c o m p o u n d s   u n d i s c l o s e d   in  l i t e r a t u r e   and  can  be  p r e p a r e d ,  

fo r   e x a m p l e ,   by  the   f o l l o w i n g   p r o c e s s :  

0  CH3 

CH3  C-CBr  

( 4 )  

CH3  CH3 

R'HC R'HC 
\  

( 6 )  
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—  "7  _ 

CH3  CH3 

a l k y l a t i n g   a g e n t  

R 'HC CH3  «Zi  e  
\  

a l k a l i  

R 'HC 
\  

CH3  CH3 

H  •  Z 2  

R 'HC Z2  © 
\  

( 8 )  

w h e r e i n   Z1  is   an  a c i d i c   r e s i d u e   o t h e r   t han   p e r c h l o r a t e  

r e s i d u e   and  t e t r a f   l u o r o b o r a t e   r e s i d u e ,   Z2  is  a  p e r c h l o r a t e  

r e s i d u e   or  a  t e t r a f   l u o r o b o r a t e   r e s i d u e ,   and  R1  ,  R2,  x  a n d  
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Y  a r e   as  d e f i n e d   a b o v e .  

The  r e a c t i o n   b e t w e e n   the   c o n v e n t i o n a l   a n i l i n e  

d e r i v a t i v e   of  the  f o r m u l a   (4)  and  the   c o n v e n t i o n a l   3 -  

b r o m o - 3 - m e t h y l - 2 - b u t a n o n e   of  t he   f o r m u l a   (5)  is  c o n d u c t e d  

5  in  t h e   p r e s e n c e   of  an  a c i d   s c a v e n g e r .   E x a m p l e s   of  t h e  

a c i d   s c a v e n g e r   a re   p y r i d i n e ,   t r i e t h y l a m i n e ,   t r i - n -  

p r o p y l a m i n e ,   t r i - n - b u t y l a m i n e   and  l i k e   t e r t i a r y   a m i n e s ; '  

s o d i u m   c a r b o n a t e ,   p o t a s s i u m   c a r b o n a t e ,   c a l c i u m   c a r b o n a t e  

and  l i k e   a l k a l i   m e t a l   s a l t s   of  c a r b o n i c   a c i d s ;   s o d i u m  

10  a c e t a t e ,   p o t a s s i u m   a c e t a t e ,   c a l c i u m   a c e t a t e   and  l i k e  

a l k a l i   m e t a l   s a l t s   of  a c e t i c   a c i d s ;   e t c .   G e n e r a l l y   t h e  

a c i d   s c a v e n g e r   is  used   in.  an  amount   of  a b o u t   0 .3  to  a b o u t  

5  m o l e s ,   p r e f e r a b l y   a b o u t   0 .5   to  a b o u t   1.5  m o l e s ,   pe r   m o l e  

of  t he   compound  of  the   f o r m u l a   ( 4 ) .   The  s u i t a b l e  

15  p r o p o r t i o n s   of  the   c o m p o u n d s   of  the   f o r m u l a s   (4)  and  ( 5 )  

a r e   a b o u t   0.3  to  a b o u t   5  m o l e s ,   p r e f e r a b l y   a b o u t   0  .  5  t o  

a b o u t   1 .5   m o l e s ,   of  t he   l a t t e r   per   mole  of  the   f o r m e r .  

The  r e a c t i o n   is  c o n d u c t e d   u s u a l l y   at  a  t e m p e r a t u r e   in  t h e  

r a n g e   of  from  a m b i e n t   t e m p e r a t u r e   to  a b o u t   2 0 0 ° C ,  

20  p r e f e r a b l y   a b o u t   50  to  a b o u t   150°C  and  is  c o m p l e t e d  

u s u a l l y   in  s e v e r a l   h o u r s   to  a b o u t   25  h o u r s ,   p r e f e r a b l y  

a b o u t   5  to  a b o u t   15  h o u r s .  

The  compound  of  t he   f o r m u l a   (2a)  can  be  p r e p a r e d  

by  c a u s i n g   an  a l k y l a t i n g   a g e n t   to  a c t   on  the  i n d o l e n i n e  

25  d e r i v a t i v e   of  the  f o r m u l a   ( 6 ) .   U s e f u l   as  such  a l k y l a t i n g  
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a g e n t   a r e ,   fo r   e x a m p l e ,   a l k y l   t o l u e n e s u l f o n a t e s   such  a s  

m e t h y l   t o l u e n e s u l f o n a t e ,   e t h y l   t o l u e n e s u l f o n a t e ,   n - p r o p y l  

t o l u e n e s u l f o n a t e ,   i s o p r o p y l   t o l u e n e s u l f o n a t e ,   n - b u t y l  

t o l u e n e s u l f o n a t e   and  the   l i k e ;   h a l o g e n a t e d   a l k y l s   such  a s  

5  e t h y l   b r o m i d e ,   n - p r o p y l   b r o m i d e ,   n - b u t y l   b r o m i d e ,   e t h y l  

i o d i d e ,   n - p r o p y l   i o d i d e ,   n - p r o p y l   c h l o r i d e ,   n - b u t y l  

c h l o r i d e   and  the   l i k e ;   d i a l k y l   s u l f a t e s   such  as  d i m e t h y l  

s u l f a t e ,   d i e t h y l   s u l f a t e   and  the   l i k e ;   a  m i x t u r e   of  a c i d s  

and  epoxy   c o m p o u n d s   ( e . g .   a  m i x t u r e   of  h y d r o c h l o r i c   a c i d ,  

10  s u l f u r i c   a c i d   or  l i k e   i n o r g a n i c   a c i d ,   a c e t i c   a c i d ,  

p r o p i o n i c   a c i d   or  l i k e   o r g a n i c   a c i d   and  e t h y l e n e   o x i d e ,  

p r o p y l e n e   o x i d e   or  the   l i k e ) ;   a l k y l   s u l t o n e s   such   a s  

m e t h y l   s u l t o n e ,   e t h y l   s u l t o n e ,   p r o p y l   s u l t o n e ,   b u t y l  

s u l t o n e   and  the   l i k e ;   e t c .   The  a l k y l a t i n g   a g e n t   is  u s e d  

15  in  an  amoun t   of  u s u a l l y   a b o u t   0 .3  to  a b o u t   5  m o l e s ,  

p r e f e r a b l y   a b o u t   0.5  to  a b o u t   2  m o l e s ,   per  mole  of  t h e  

compound   ( 6 ) .   The  r e a c t i o n   is  c a r r i e d   out  in  the   p r e s e n c e  

or  t he   a b s e n c e   of  a  s o l v e n t .   U s e f u l   s o l v e n t s   i n c l u d e ,   f o r  

e x a m p l e ,   t o l u e n e ,   x y l e n e   and  l i k e   a l k y l   b e n z e n e s ,   n -  

20  o c t a n e ,   n - d e c a n e ,   c y c l o h e x a n e ,   d e c a l i n   and  l i k e   a l i p h a t i c  

h y d r o c a r b o n s ,   b e n z e n e ,   n a p h t h a l i n ,   t e t r a l i n   and  l i k e  

a r o m a t i c   h y d r o c a r b o n s ,   t r i c h l o r o e t h a n e   ,  t e t r a c h l o r o e t h a n e ,  

c h l o r o b e n z e n e ,   d i c h l o r o b e n z e n e   and  l i k e   h a l o g e n a t e d  

h y d r o c a r b o n s ,   e t c .   The  r e a c t i o n   is  e f f e c t e d   u s u a l l y   at  a  

25  t e m p e r a t u r e   in  the   r a n g e   of  f rom  room  t e m p e r a t u r e   to  a b o u t  
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2 0 0 ° C ,   p r e f e r a b l y   a b o u t   50  to  a b o u t   150°C  and  i s   c o m p l e t e d  

in  u s u a l l y   a b o u t   2  to  a b o u t   30  h o u r s ,   p r e f e r a b l y   a b o u t   5 

to  a b o u t   25  h o u r s .  

The  compound  of  the   f o r m u l a   (7)  can  be  p r o d u c e d  

5  by  t r e a t i n g   the   compound  (2a)  w i t h   a l k a l i   in  an  a p p r o -  

p r i a t e   s o l v e n t   such  as  w a t e r .   The  a l k a l i   to  be  u sed   c a n  

be  any  of  t h o s e   c o n v e n t i o n a l l y   u s e d ,   such   as  s o d i u m  

h y d r o x i d e ,   p o t a s s i u m   h y d r o x i d e   and  the   l i k e .   The  a m o u n t  

of  t he   a l k a l i   to  be  u sed   is   u s u a l l y   a b o u t   1  to  a b o u t   20 

10  m o l e s ,   p r e f e r a b l y   a b o u t   1  to  a b o u t   5  m o l e s ,   per   mole  o f  

t he   compound   ( 2 a ) .   The  s o l v e n t   is   u s u a l l y   u s e d   in  a n  

a m o u n t   of  a b o u t   2  to  a b o u t   100  m o l e s ,   p r e f e r a b l y   a b o u t   2 

to  a b o u t   20  m o l e s ,   per  mole  of  the   compound   ( 2 a ) .   T h e  

r e a c t i o n   is  c o n d u c t e d   u s u a l l y   at   0  to  a b o u t   1 5 0 ° C ,  

15  p r e f e r a b l y   0  to  a b o u t   100°C  and  is  c o m p l e t e d   g e n e r a l l y   i n  

t e n s   of  m i n u t e s   to  a b o u t   10  h o u r s ,   p r e f e r a b l y   a b o u t   1  t o  

a b o u t   5  h o u r s .  

The  compound  of  the   f o r m u l a   (2b)  is  p r e p a r e d   b y  

r e a c t i n g   the   compound  (7)  w i t h   the   compound   of  the   f o r m u l a  

20  (8)  in  a  s u i t a b l e   s o l v e n t   such   as  m e t h a n o l ,   e t h a n o l ,   n -  

p r o p y l   a l c o h o l ,   i s o p r o p y l   a l c o h o l ,   n - b u t a n o l ,   i s o b u t y l  

a l c o h o l ,   t e r t - b u t y l   a l c o h o l   or  l i k e   a l c o h o l s ,   b e n z e n e ,  

t o l u e n e ,   x y l e n e ,   n - o c t a n e ,   n - d e c a n e ,   c y c l o h e x a n e ,   d e c a l i n ,  

t r i c h l o r o e t h a n e ,   t e t r a c h l o r o e t h a n e   ,  c h l o r o b e n z e n e   , 

25  d i c h l o r o b e n z e n e   or  l i k e   h y d r o c a r b o n s ,   e t c .   T h e  
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p r o p o r t i o n s   of  t he   c o m p o u n d s   of  the   f o r m u l a s   (7)  and  ( 8 )  

a r e   u s u a l l y   a b o u t   0 .3  to  a b o u t   10  m o l e s ,   p r e f e r a b l y   a b o u t  

0 .5   to  a b o u t   3  m o l e s ,   of  the   l a t t e r   per   mole  of  t h e  

f o r m e r .   The  r e a c t i o n   is  p e r f o r m e d   u s u a l l y   at  0  to  a b o u t  

5  70°C  and  is  c o m p l e t e d   in  a b o u t   10  m i n u t e s   to  a b o u t   3 

h o u r s .  

The  t h u s   o b t a i n e d   c o m p o u n d s   of  the   p r e s e n t  

i n v e n t i o n   can  be  r e a d i l y   i s o l a t e d   from  the   r e a c t i o n  

m i x t u r e   and  p u r i f i e d   by  common  p u r i f i c a t i o n   means  such  a s  

10  r e c r y s t a l l i z a t i o n ,   co lumn  c h r o m a t o g r a p h y   or  the  l i k e .  

The  compound   of  the   f o r m u l a   (1)  a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   e x h i b i t s   a  good  s o l u b i l i t y   in  an  o r g a n i c  

s o l v e n t   such   as  m e t h a n o l ,   e t h a n o l ,   n - p r o p y l   a l c o h o l ,  

i s o p r o p y l   a l c o h o l ,   n - b u t a n o l ,   i s o b u t a n o l ,   t e r t - b u t a n o l   o r  

15  l i k e   a l c o h o l ,   d i c h l o r o m e t h a n e ,   d i c h l o r o e t h a n e   or  l i k e  

a l i p h a t i c   h a l o g e n a t e d   h y d r o c a r b o n   or  the   l i k e .   T h e  

c o m p o u n d s   of  the   i n v e n t i o n   have   an  a b s o r p t i o n   maximum  a t  

a b o u t   670  to  a b o u t   830  nm  and  has  a  h igh   m o l a r  

a b s o r p t i v i t y .   F u r t h e r ,   when  u sed   as  an  o p t i c a l   d i s k  

20  r e c o r d i n g   medium  fo r   s e m i c o n d u c t o r   l a s e r   r e c o r d i n g ,   t h e  

compound   d i s p l a y s   a  r e m a r k a b l y   h i g h   o p t i c a l   r e f l e c t i v i t y  

on  i r r a d i a t i o n   of  l a s e r   beam  for   r e p r o d u c t i o n   and  i s  

t h e r e f o r e   e s p e c i a l l y   v a l u a b l e   fo r   u s e .   The  compounds   o f  

the   i n v e n t i o n   a re   a l s o   c a p a b l e   of  a c h i e v i n g   a  m a r k e d  

25  a b s o r p t i o n   as  c o m p a r e d   w i t h   u s u a l   dyes   and  is  t h e r e f o r e  
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s u i t a b l e   fo r   use   as  a  dye  for   f i l t e r s ,   or  as  a  p h o t o -  

s e n s i t i v e   m a t e r i a l   or  a  s e n s i t i z i n g   dye  fo r   p h o t o s e n s i t i v e  

m a t e r i a l s   in  c o p y i n g   and  p r i n t i n g .   M o r e o v e r ,   the   c o m -  

p o u n d s   of  the   i n v e n t i o n   a r e   u s a b l e   as  a  m e d i c a l   d i a g n o s i s  

5  fo r   e x a m i n i n g   t he   f u n c t i o n   of  l i v e r s ,   as  a  dye  f o r  

L a n g m u i r - B l o d g e t t   f i l m ,   e t c .  

EXAMPLES 

G i v e n   b e l o w   a r e   a  r e f e r e n c e   e x a m p l e   i l l u s t r a t i n g  

the   p r e p a r a t i o n   of  t he   compound  of  the   f o r m u l a   (2)  a n d  

10  p r e p a r a t i o n   e x a m p l e s   i l l u s t r a t i n g   the   p r e p a r a t i o n   of  t h e  

c o m p o u n d s   of  t he   i n v e n t i o n .  

R e f e r e n c e   E x a m p l e  

A  m i x t u r e   of  2 0 . 5 7   g  of  3,  4 - m e t h y l e n e -  

d i o x y a n i l i n e ,   2 4 . 7 6   g  of  3 - b r o m o - 3 - m e t h y l - 2 - b u t a n o n e   a n d  

15  75  ml  of  p y r i d i n e   was  r e a c t e d   at  50  to  55°C  for   5  h o u r s .  

Then  the   r e a c t i o n   m i x t u r e   was  r e f l u x e d   for   10  h o u r s .  

A f t e r   c o m p l e t i o n   of  the   r e a c t i o n ,   the   r e a c t i o n   m i x t u r e   w a s  

p o u r e d   i n t o   100  ml  of  w a t e r   and  e x t r a c t e d   w i t h   50  ml  o f  

d i c h l o r o m e t h a n e .   A f t e r   r e m o v a l   of  the   s o l v e n t ,   t h e  

20  r e s i d u e   was  s u b j e c t e d   to  vacuum  d i s t i l l a t i o n ,   g i v i n g  

1 1 . 6 4   g  of  2 , 3 , 3 - t r i m e t h y l - 5 , 6 - m e t h y l e n e d i o x y i n d o l e n i n e .  

B o i l i n g   p o i n t :   134  to  1 3 6 ° C / 4   to  5  mmHg 

A  1 0 . 1 6   g  p o r t i o n   of  2  ,  3  ,  3 - t r i m e t h y l - 5   ,  6 -  

m e t h y l e n e d i o x y i n d o l e n i n e   o b t a i n e d   a b o v e ,   13 .67   g  of  n -  

25  b u t y l   p - t o l u e n e s u l f o n a t e   and  40  ml  of  c h l o r o b e n z e n e   w e r e  
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m i x e d   t o g e t h e r   and  r e a c t e d   w i t h   r e f l u x i n g   fo r   20  h o u r s .  

A f t e r   the   r e a c t i o n ,   1-  ( n - b u t y l ) - 2   ,  3  ,  3 - t r i m e t h y l - 5   ,  6 -  

m e t h y l e n e d i o x y i n d o l e n i u m -   t o l u e n e s u l f   o n a t e   was  e x t r a c t e d  

u s i n g   60  ml  of  w a t e r .  

5  To  the  e x t r a c t   was  added   20  g  of  20%  NaOH  a n d  

t he   m i x t u r e   was  r e a c t e d   at   70°C  for   3  h o u r s ,   f o l l o w e d   b y  

e x t r a c t i o n   w i t h   30  ml  of  t o l u e n e .   A f t e r   t o l u e n e   w a s  

d i s t i l l e d   o f f ,   the   r e s i d u e   was  s u b j e c t e d   to  v a c u u m  

d i s t i l l a t i o n ,   g i v i n g   5 .25   g  of  1-  ( n - b u t y l ) - 3   ,  3 - d i m e t h y l - 2 -  

10  m e t h y l e n e - 5   ,  6 - m e t h y l e n e d i o x y i n d o l i n e   . 

B o i l i n g   p o i n t :   162  to  1 6 4 ° C / 5   to  6  mmHg 

A  3 .24  g  q u a n t i t y   of  70%  HC1O4  was  added   to  a  

m i x t u r e   of  5 .00   g  of  l - ( n - b u t y l ) - 3 , 3 - d i r n e t h y l - 2 - m e t h y l e n e -  

5  ,  6 - m e t h y l e n e d i o x y i n d o l i n e   o b t a i n e d   above   and  100  ml  o f  

15  i s o p r o p y l   a l c o h o l   at   a  t e m p e r a t u r e   up  to  20°C.  T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   at  room  t e m p e r a t u r e   fo r   1 

hour   and  t h e n   c o o l e d   to  not   more  t han   5°C.  T h e  

p r e c i p i t a t e d   c r y s t a l s   were  s e p a r a t e d   by  f i l t r a t i o n ,   w a s h e d  

and  d r i e d ,   g i v i n g   6 .94   g  of  1-  (  n - b u t y l ) - 2   ,  3  ,  3 - t r i m e t h y l -  

2  0  5  ,  6 - m e t h y l e n e d i o x y i n d o l e n i u m -   per  c h l o r a t e .  

M e l t i n g   p o i n t :   1 4 7 . 0   to  150.  0°C 

P r e p a r a t i o n   Example   1 

To  20  ml  of  a c e t i c   a n h y d r i d e   were  added   1 .45   g 

of  the   compound  of  the   f o r m u l a   (2)  ( w h e r e i n   R  =H,  R  - n -  

25  b u t y l ,   X=O,  Y=O,  Z~=C1O4~) ,   0 .52  g  of  6 - a n i l i n o - a c r o l e i n -  
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a n i l e   h y d r o c h l o r i d e   and  0 .68   g  of  p o t a s s i u m   a c e t a t e .   T h e  

m i x t u r e   was  r e f l u x e d   fo r   10  m i n u t e s   and  t h e n   p o u r e d   i n t o  

100  ml  of  w a t e r .   The  p r e c i p i t a t e d   c r y s t a l s   were   s e p a r a t e d  

by  f i l t r a t i o n ,   washed   w i t h   w a t e r   and  r e c r y s t a l l i z e d   f r o m  

5  m e t h a n o l ,   g i v i n g   1 .05   g  of  the   compound  of  the  f o r m u l a   ( 1 )  

( w h e r e i n   R1=H/  R 2 = n - b u t y l ,   X=O,  Y=O,  Z~=C1O4~,  n = 2 ) .  

G i v e n   b e l o w   a re   the   m e l t i n g   p o i n t ,   w a v e l e n g t h   a t   m a x i m u m  

a b s o r p t i o n   (Xmax)  and  m o l a r   a b s o r p t i v i t y   (e)  of  t h e  

c o m p o u n d   o b t a i n e d   a b o v e .  

10  M e l t i n g   p o i n t :   2 4 2 . 0   to  243.  0°C  

xmax:  696  nm  ( m e t h a n o l )  

e  :  1 .76   X  105  cm"1.  

P r e p a r a t i o n   Example   2 

To  100  ml  of  a c e t i c   a n h y d r i d e   were   a d d e d   9 . 3 4   g 

15  of  t he   compound   of  the   f o r m u l a   (2)  ( w h e r e i n   R  =H, 

R 2 = e t h y l ,   X=O,  Y=O,  Z " = I " ) ,   3 .36   g  of  e - a n i l i n o - a c r o l e i n -  

a n i l e   h y d r o c h l o r i d e   and  4 .30   g  of  p o t a s s i u m   a c e t a t e .   T h e  

m i x t u r e   was  r e f l u x e d   f o r   10  m i n u t e s   and  t h e n   p o u r e d   i n t o  

600  ml  of  w a t e r .   The  p r e c i p i t a t e d   c r y s t a l s   were   s e p a r a t e d  

20  by  f i l t r a t i o n ,   washed   w i t h   w a t e r   and  r e c r y s t a l l i z e d   f r o m  

m e t h a n o l ,   g i v i n g   5 .20   g  of  the   compound  of  the  f o r m u l a   ( 1 )  

( w h e r e i n   R ^ H ,   R 2 = e t h y l ,   X=O,  Y=O,  Z " = I ~ ,   n = 2 ) .  

The  w a v e l e n g t h   at  maximum  a b s o r p t i o n   (xmax)  o f  

t h e   o b t a i n e d   compound  was  694  nm  ( m e t h a n o l ) .  

25  P r e p a r a t i o n   Example   3 
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To  100  ml  of  a c e t i c   a n h y d r i d e   were  a d d e d   9 .41   g 

of  t he   compound   of  the   f o r m u l a   (2)  ( w h e r e i n   R1=H,  R 2 = 2 -  

m e t h o x y e t h y l ,   X=O,  Y=0,  Z~=C1O4~),   3 .74   g  of  g l u t a c o n i c  

a l d e h y d e   d i a n i l i d e   h y d r o c h l o r i d e   and  4 .30   g  of  p o t a s s i u m  

5  a c e t a t e .   The  m i x t u r e   was  r e f l u x e d   for   10  m i n u t e s   a n d  

p o u r e d   i n t o   600  ml  of  w a t e r .   The  p r e c i p i t a t e d   c r y s t a l s  

were   s e p a r a t e d   by  f i l t r a t i o n ,   washed   w i t h   w a t e r   a n d  

r e c r y s t a l l i z e d   f rom  m e t h a n o l ,   g i v i n g   6 .00  g  of  t h e  

compound   of  the   f o r m u l a   (1)  ( w h e r e i n   R1=H,  R 2 = 2 -  

10  m e t h o x y e t h y l ,   X=O,  Y=O,  Z~=C1O4~,  n = 3 ) .  

The  w a v e l e n g t h   at  maximum  a b s o r p t i o n   (xmax)  o f  

the   t h u s   o b t a i n e d   compound  was  793  nm  ( m e t h a n o l ) .  

P r e p a r a t i o n   Example   4 

A  2 .09   g  q u a n t i t y   of  the   compound  of  the   f o r m u l a  

15  (1)  ( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X=0,  Y = m e t h y l e n e ,  

Z~=C1O4~/  n=2)  was  p r e p a r e d   in  the   same  manner   as  i n  

P r e p a r a t i o n   E x a m p l e   1  u s i n g   5 .34   g  of  the   compound  of  t h e  

f o r m u l a   (2)  ( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X=O, 

Y = m e t h y l e n e ,   Z~=C1O4~)  .  The  m e l t i n g   p o i n t ,   w a v e l e n g t h   a t  

20  maximum  a b s o r p t i o n   (Xmax)  and  m o l a r   a b s o r p t i v i t y   (e)  o f  

the   c o m p o u n d   o b t a i n e d   above   were  as  f o l l o w s .  

M e l t i n g   p o i n t :   227  to  2 2 8 ° C  

Xmax:  695  nm  ( d i a c e t o n e   a l c o h o l )  

e  :  1 .94   X  105  c n T 1  

2  5  P r e p a r a t i o n   Example   5 
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The  same  p r o c e d u r e   as  in  P r e p a r a t i o n   Example   1 

was  r e p e a t e d   u s i n g   5 .34   g  of  the   compound  of  the   f o r m u l a  

(2)  ( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X = m e t h y l e n e ,   Y=O, 

Z " = C 1 O 4 ~ ) ,   g i v i n g   2 .76   g  of  the   compound   of  the   f o r m u l a  

5  (1)  ( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X = m e t h y l e n e ,   Y=O, 

Z~=C1O4~,  n = 2 ) .   G iven   b e l o w   a r e   t he   m e l t i n g   p o i n t ,  

w a v e l e n g t h   at  maximum  a b s o r p t i o n   (xmax)  and  m o l a r  

a b s o r p t i v i t y   (e)  of  the   o b t a i n e d   c o m p o u n d .  

M e l t i n g   p o i n t :   215  to  2 1 7 ° C  

10  xmax:  688  nm  ( d i a c e t o n e   a l c o h o l )  

e  :  1 .90   X  105  c m " 1  

P r e p a r a t i o n   E x a m p l e   6 

A  2 .20   g  q u a n t i t y   of  the   compound  of  the  f o r m u l a  

(1)  ( w h e r e i n   R1=H,  R 2 = n - b u t y l ,   X = m e t h y l e n e ,   Y = m e t h y l e n e ,  

15  Z~=  C1O4~,  n=2)  was  p r o d u c e d   by  t he   same  p r o c e d u r e   as  i n  

P r e p a r a t i o n   Example   1  u s i n g   4 .00   g  of  the  compound  of  t h e  

f o r m u l a   (2)  ( w h e r e i n   R1=H,  R 2 = n - b u t y l ,   X = m e t h y l e n e ,  

Y = m e t h y l e n e ,   Z~=C1O4~) .   The  m e l t i n g   p o i n t ,   w a v e l e n g t h   a t  

maximum  a b s o r p t i o n   (xmax)  and  m o l a r   a b s o r p t i v i t y   (e)  o f  

20  the   t h u s   o b t a i n e d   compound   were  as  f o l l o w s .  

M e l t i n g   p o i n t :   163  to  1 6 5 ° C  

xmax:  670  nm  ( d i a c e t o n e   a l c o h o l )  

e  :  2 .24   X  105  c m " 1  

P r e p a r a t i o n   E x a m p l e   7 

25  The  compound  of  the   f o r m u l a   (1)  ( w h e r e i n   R  =H, 
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R 2 = 2 - e t h o x y e t h y l ,   X = m e t h y l e n e ,   Y = r a e t h y l e n e ,   Z  =C1O4~,  n = 2 )  

was  p r e p a r e d   in  the   same  manner   as  in  P r e p a r a t i o n   E x a m p l e  

1  u s i n g   the   compound  of  the   f o r m u l a   (2)  ( w h e r e i n   R1=H,  

R 2 = 2 - e t h o x y e t h y l ,   X = m e t h y l e n e ,   Y = m e t h y l e n e ,   Z ~ = C 1 O 4 ~ ) .  

5  The  w a v e l e n g t h   at   maximum  a b s o r p t i o n   (xmax)  and  m o l a r  

a b s o r p t i v i t y   (e)  of  the   o b t a i n e d   compound  were  as  f o l l o w s ,  

xmax:  672  nm  ( d i a c e t o n e   a l c o h o l )  

e  :  2 .20   X  105  cm"1  

P r e p a r a t i o n   Example   8 

10  The  same  p r o c e d u r e   as  in  P r e p a r a t i o n   Example   1 

was  r e p e a t e d   u s i n g   the   compound  of  the  f o r m u l a   ( 2 )  

( w h e r e i n   R1=H,  R 2 = 2 - a c e t o x y e t h y l ,   X = m e t h y l e n e ,  

Y = m e t h y l e n e ,   Z~=BF4~) ,   g i v i n g   the   compound  of  the  f o r m u l a  

(1)  ( w h e r e i n   R1=H,  R 2 = 2 - a c e t o x y e t h y l ,   X = m e t h y l e n e ,  

15  Y = m e t h y l e n e ,   Z~=BF4~,  n = 3 ) .   The  o b t a i n e d   compound  had  t h e  

f o l l o w i n g   w a v e l e n g t h   at   maximum  a b s o r p t i o n   (xmax)  a n d  

m o l a r   a b s o r p t i v i t y   ( e ) .  

Xmax:  7  68  nm 

e  :  2 .28   X  105  c m " 1  

20  P r e p a r a t i o n   Example   9 

The  compound  of  the  f o r m u l a   (1)  ( w h e r e i n   R  =H, 

R 2 = 2 - m e t h o x y e t h y l ,   X = m e t h y l e n e ,   Y = m e t h y l e n e ,   Z~=I~,   n = 3 )  

was  p r e p a r e d   in  the   same  manner   as  in  P r e p a r a t i o n   E x a m p l e  

1  u s i n g   the   compound  of  the   f o r m u l a   (2)  ( w h e r e i n   R  - H ,  

25  R 2 = 2 - m e t h o x y e t h y l ,   X = m e t h y l e n e ,   Y = m e t h y l e n e ,   Z ~ = I ~ ) .  
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G i v e n   be low  a re   the   w a v e l e n g t h   at   maximum  a b s o r p t i o n  

(xmax)  and  mo la r   a b s o r p t i v i t y   (e)  of  the   t h u s   o b t a i n e d  

compound   . 

Xmax:  7  68  nm 

5  e  :  2 .30   X  105  c m " 1  

P r e p a r a t i o n   E x a m p l e   10 

The  same  p r o c e d u r e   as  in  P r e p a r a t i o n   Example   1 

was  r e p e a t e d   u s i n g   the   compound   of  the   f o r m u l a   ( 2 )  

( w h e r e i n   R ^ H ,   R2  =  2 - h y d r o x y e t h y l   ,  X=O,  Y=O, 

10  Z~=CE->-v  ^ - S O o " ) ,   p r o d u c i n g   the   compound  of  the   f o r m u l a  

(1)  ( w h e r e i n   R1=H,  R 2 = 2 - h y d r o x y e t h y l ,   X=0,  Y=O, 

Z~=CH-5-k  y-SO7~,  n = 2 ) .   The  w a v e l e n g t h   at  maximum 

a b s o r p t i o n   (Xmax)  and  m o l a r   a b s o r p t i v i t y   (e)  of  t h e  

o b t a i n e d   compound  were  as  f o l l o w s .  

15  xmax:  695  nm  ( d i a c e t o n e   a l c o h o l )  

e  :  1 .70   X  105  c m " 1  

P r e p a r a t i o n   Example   11 

The  compound  of  the   f o r m u l a   (1)  ( w h e r e i n   R1=H,  

R2=-C2H4SO3Na,   X=O,  Y=O,  Z~=C1",   n=3)  was  p r o d u c e d   by  t h e  

20  same  p r o c e d u r e   as  in  P r e p a r a t i o n   Example   1  u s i n g   t h e  

compound   of  the  f o r m u l a   (2)  ( w h e r e i n   R1=H,  R2=-C2H4SO3Na  , 

X=O,  Y=O,  Z~=C1~) .   G iven   be low  a r e   the   w a v e l e n g t h   a t  

maximum  a b s o r p t i o n   (xmax)  and  m o l a r   a b s o r p t i v i t y   (e)  o f  

t he   t h u s   o b t a i n e d   c o m p o u n d .  

25  xmax:  790  nm  ( m e t h a n o l )  
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e  :  1 .60   X  105  cm  1 

P r e p a r a t i o n   Example   12 

The  same  p r o c e d u r e   as  in  P r e p a r a t i o n   Example   1 

was  r e p e a t e d   u s i n g   t he   compound   of  the  f o r m u l a   ( 2 )  

5  ( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X=O,  Y = m e t h y l e n e ,  

Z~=C2H5SO4~)  ,  g i v i n g   t he   compound   of  the  f o r m u l a   ( 1 )  

( w h e r e i n   R 1 = m e t h y l ,   R 2 = n - b u t y l ,   X=O,  Y = m e t h y l e n e ,  

Z~=C2HcSO4~,   n = 3 ) .   The  o b t a i n e d   compound  had  t h e  

f o l l o w i n g   w a v e l e n g t h   a t   maximum  a b s o r p t i o n   (xmax)  a n d  

10  m o l a r   a b s o r p t i v i t y   ( e ) .  

xmax:  795  nm  ( m e t h a n o l )  

e  :  1 .93   X  105  c m " 1 .  

T e s t   f o r   r e f l e c t i v i t y  

Each  of  c y a n i n e   dyes   as  shown  be low  in  T a b l e   1 

15  was  d i s s o l v e d   in  d i a c e t o n e   a l c o h o l   to  a  c o n c e n t r a t i o n   o f  

30  g / 1 .   The  s o l u t i o n   was  a p p l i e d   to  an  a c r y l i c   r e s i n  

p l a t e   by  a  s p i n   c o a t e r   r o t a t e d   at  150  rpm  to  form  a  l a y e r  

h a v i n g   a  t h i c k n e s s   of  600  to  700  A,  f o l l o w e d   by  d r y i n g .  

The  maximum  r e f l e c t i v i t y   of  the   c o a t e d   a c r y l i c   r e s i n   p l a t e  

20  was  m e a s u r e d   on  i r r a d i a t i o n   of  l i g h t   at  a  wave  l e n g t h   o f  

770  to  800  nm  o n t o   the   s u b s t r a t e .   T a b l e   1  shows  t h e  

r e s u l t s .  
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T a b l e   1 

C y a n i n e   dye  Maximum  r e f l e c t i v i t y   (%) 

Dye  of  P r e p .   Ex.  1  45 

Dye  of  P r e p .   Ex  .  2  45 

Dye  of  P r e p .   Ex.  4  39 

Dye  of  P r e p .   Ex.  5  40 

Dye  of  P r e p .   Ex.  7  42 

Dye  of  P r e p .   Ex.  10  45 

S o l u b i l i t y   in  s o l v e n t  

Each  of  c y a n i n e   dyes   as  shown  be low  in  T a b l e   2 

was  d i s s o l v e d   in  d i a c e t o n e   a l c o h o l   and  the   s o l u b i l i t y   w a s  

m e a s u r e d   at   room  t e m p e r a t u r e .   T a b l e   2  shows  t he   r e s u l t s .  

T a b l e   2 

C y a n i n e   dye  S o l u b i l i t y   ( g / 1 )  

Dye  of  P r e p .   Ex.  1  At  l e a s t   30  

Dye  of  P r e p .   Ex  .  2  30 

Dye  of  P r e p .   Ex  .  4  At  l e a s t   30 

Dye  of  P r e p .   Ex.  5  At  l e a s t   30 

Dye  of  P r e p .   Ex  .  7  30 

Dye  of  P r e p .   Ex.  10  At  l e a s t   30 
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CLAIMS  : 

1.  A  c y a n i n e   compound  r e p r e s e n t e d   by  the   f o r m u l a  

CHs  CH3  CHs  CHs 

"CHR1 CH  =  CH)T-CH  = R 'HC 
\  

w h e r e i n   R1  is  a  h y d r o g e n   atom  or  a  l ower   a l k y l   g r o u p ,   R 

is   an  o p t i o n a l l y   s u b s t i t u t e d   l ower   a l k y l   g r o u p ,   X  and  Y 

a r e   t he   same  or  d i f f e r e n t   and  each  r e p r e s e n t   a  m e t h y l e n e  

g r o u p   or  an  oxygen   a t o m ,   Z  is  an  a c i d i c   r e s i d u e ,   and  n  i s  

2  or  3 .  

2.  A  compound   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e  

l o w e r   a l k y l   g r o u p   r e p r e s e n t e d   by  R2  has  a  s u b s t i t u e n t  

s e l e c t e d   f rom  C^-Cg  a l k o x y ,   h y d r o x y l ,   s u l f o n i c   a c i d   g r o u p ,  

c a r b o x y l ,   (C^-Cg  a l k y l ) a m i n o ,   p h e n y l s u l f   o n y l a m i n o ,   p -  

m e t h y l p h e n y l s u l f o n y l a m i n o ,   a c e t o x y ,   (C1-C3  a l k o x y   ) c a r b o n y l  

and  (C-L-C3  a l k o x y   )  (C^-C^  a l k o x y   )  c a r b o n y l   . 

3.  A  compound   a c c o r d i n g   to  c l a i m   1  w h e r e i n   X  a n d  

Y  a r e   b o t h   a  m e t h y l e n e   g r o u p .  

4.  A  compound   a c c o r d i n g   to  c l a i m   1  w h e r e i n   X  a n d  

Y  a r e   b o t h   an  oxygen   a t o m .  

5.  A  compound  a c c o r d i n g   to  c l a i m   1  w h e r e i n   X  i s  

a  m e t h y l e n e   g r o u p   and  Y  is   an  oxygen   a t o m .  

6.  A  compound   a c c o r d i n g   to  c l a i m   1  w h e r e i n   X  i s  
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an  o x y g e n   a tom  and  Y  is  a  m e t h y l e n e   g r o u p .  

7.  A  compound   a c c o r d i n g   to  c l a i m   1  w h e r e i n   Z  i s  

a  h a l o g e n   a tom,   an  a l k y l   s u l f a t e   r e s i d u e ,   an  a r y l s u l f o n a t e  

r e s i d u e ,   a  p e r c h l o r a t e   r e s i d u e ,   a  t e t r a f   l u o r o b o r a t e  

5  r e s i d u e   or  an  a r y l c a r b o x y l i c   a c i d   r e s i d u e .  
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